A beta-catenin/engrailed chimera selectively suppresses Wnt signaling.
beta-catenin plays an integral role in cell-cell adhesion by linking the cadherin complex of the adherens junction to the underlying actin cytoskeleton. In addition, beta-catenin transduces intracellular signals within the Wnt developmental pathway that are crucial to the proper establishment of embryonic axes and pattern formation of early mesoderm and ectoderm. For example, in the context of a defined dorsal 'organizer' region of early Xenopus embryos, beta-catenin enters the nucleus and associates with transcription factors of the HMG (High Mobility Group) Lef/Tcf protein family. Consequently, genes such as siamois, a homeobox gene contributing to the specification of the dorsoanterior axis, are activated. To further examine the role that beta-catenin plays in Wnt signaling, we generated a chimeric protein, beta-Engrailed (beta-Eng), in which the C-terminal trans-activation domain of beta-catenin is replaced with the transcriptional repression domain of Drosophila Engrailed. Dorsal overexpression of this mRNA in early Xenopus embryos leads to suppression of organizer-specific molecular markers such as siamois, Xnr-3 and goosecoid, corresponding with the dramatic morphological ventralization of embryos. Ventralized embryos further exhibit reduced activity of the Wnt pathway, as indicated by the loss of the notochord/organizer marker, chordin. Importantly, beta-Eng associates and functions normally with the known components of the cadherin complex, providing the experimental opportunity to repress beta-catenin's signaling function apart from its role in cadherin-mediated cell-cell adhesion.